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A Level Chemistry Transition Pack

A set of learning resources to help to prepare you for A Level
Chemistry.

IMPORTANT - You are expected to complete and
mark all the work within this pack, ready to hand
in on the first lesson in September. You will be
tested on this material during the first two weeks
of term, with a minimum pass mark of 40%.



Definitions (that you need to learn and will be tested on!)

Word Definition

Acid A species that releases H *ions in aqueous solution.

Alkali A type of base that dissolves in water forming OH
“(aq) ions.

Anhydrous Containing no water molecules.

Agueous Substance dissolved in water

Avogadro’s constant

The number of atoms per mole of the Carbon-
12 isotope. (6.02x10 2 mol 1)

Base

A compound that neutralises an acid to form a salt.

Concentration

The amount of solute, in moles, dissolved in 1dm 3
of solution.

Covalent bond

The strong electrostatic attraction between a shared
pair of electrons and the nuclei of the bonded atoms.

Empirical formula

The formula that shows the simplest whole-number
ratio of atoms of each element presentin a
compound.

Hydrocarbon

A compound of Hydrogen and Carbon only.

lonic bonding

The electrostatic attraction between positive
and negative ions.

Isotopes Atoms of the same element with different numbers
of neutrons and different mass numbers.
Metallic bond The electrostatic attraction between positive metal

ions and delocalised electrons.

Mass number

The sum of the protons and neutrons in the nucleus
— also referred to as Nucleon number.

Mole

The amount of any substance containing as many
elementary particles as there are carbon atoms in
exactly 12g of the Carbon-12 isotope, which is 6.02
x 10 23 particles.

Neutralisation

A chemical reaction in which an acid and base
react together to form a salt and water.

Oxidation

Loss of electrons or an increase in oxidation
number (also addition of oxygen)

Redox reaction

A reaction involving reduction and oxidation.




Reduction

Gain of electrons or a decrease in oxidation
number (also loss of oxygen)

Relative atomic mass

The weighted mean mass of an atom of an element
compared with one twelfth of the mass of an atom
of Carbon-12.

Salt

The product of a reaction in which the H *ions from
the acid are replaced by metal or ammonium ions

Brushing up your GCSE knowledge

Many of the topics we cover below will be familiar to you from GCSE but at A level you need

to be able to apply your knowledge quickly and so the following sections are to help you
boost your existing knowledge and to allow you to tackle exam questions of these types

without worry.

If you get stuck look them up. Try BBC bitesize , Seneca learning or another resource you

like.

Chemical Formula

Table of common ions:

HCO s-

2+

1+ 1- 2+ 2- 3+

Lithium Li * Chloride Cl - Magnesiu Sulphate SO Aluminium
m 42- Al 3+
Mg 2+

Sodium Na * Bromide Br - Calcium Ca Carbonate Iron Ill Fe 3*

2 CO 32-

Potassium K* | lodide |- Zinc Zn ?* Oxide O =

Silver Ag * Hydroxide OH - Copper Sulphide S %
Cu 2+

Ammonium Nitrate NO 3- Lead Pb 2*

NH 1+

Hydrogen H * Hydrogen Carbonate Iron Il Fe




Wring a chemical formula — the rules

® lonic compounds are neutral, so the number of positively charged ions and negatively
charged ions in a formula must always be equal .

e Charges are never written in a chemical formula

® The number of ions in a formula is written aer the symbol and below the line, eg. MgCl »is
made of 1 Mg ion and 2 Cl ions.

e Some ions contain more than one atom, such as NO 3. If you more than one of these ions
in a formula, brackets must be used, eg. (NO 3) 2

Now use these rules to work out the formulae of the following compounds:

1) calcium bromide by = 1) hydrogen bromide

2 aluminum fluonde 12) barium lodide

3) polassum sulphide 13) zinc suiate

4) magnesum nitrate S 14) ammonium carbonate

5) siver nitrale 15) iron (11) hydroxide

6) ammonum chionde o 16) lithaum oxide

N Copper carbonale 17 sodium sulfate

8) iron (W) sulfate 18) calcum hydroxide

9) iron (W) sulfate PO— 19) potassium hydrogencarbonate
10) copper oxide s 20) aluminium oxikle

Balancing Equations
Balancing chemical equations is the stepping stone to using equations to calculate masses in
chemistry. The guidelines are:

o Calculate how many atoms of each type of are on either side of the equation
e If it is the same then it is balanced — job done.

e If it is not the same then the quantities of each part of the equation may need to be
changed to make them balance. You can only change quantities by using a large number in
front of the reactant or product and NOT small subscript Nnumbers in the formula as the
FORMULA MUST stay the SAME. (start with the elements that are not balanced first but
remember you change the quantity of every atom in the molecule)

e Keep doing this until the numbers of each type of atom are the same on either side

e Check and make sure that these numbers are the smallest ratio they can be.

NB — Atoms cannot be created or destroyed so what you have at the beginning, you must
have at the end.



Have a go at balancing these:

1) Ca + H,O0 - Ca(OH), + H

2) NHy + H:SO4 - (NH 2S04

3) FeCly, + NaOH - Fe(OHpn + NaCl

4 A + H:SO« —» AR(SOJs + H:

5 MgO + HNOs —» Mg(NOs)2 + H0

6) Ba(OH) + H:S0. -» BaSO. + HO

7 Ca(OH); + HNO; -+ Ca(NOj: + H0

8) PCh + HXO - POHs + HC

9) Cu ¢ HNO3y —» Cu(NOs): + H0O + NO

10) PbyO« + HNO3y -» PD(NO3: + PDO; + H0



Moles
Counting atoms and molecules

Chemists are able to count atoms and molecules of different elements and compounds by
weighing them. This is because atoms of different elements have different masses.

We call the mass of an atom, the relative atomic mass, A;. This is defined as the average
mass of all the atoms of an element relative to the mass of the carbon-12 isotope which is
given exactly the mass of 12.

The mole is a number. It is equal to the number of atoms in 12g of the carbon 12 isotope. All
relative atomic and molecular masses are compared to the mass of the carbon 12 isotope. So
for all atoms and molecules, the atomic/molecular mass in grams always contains 1 mole of
particles. This mass is often referred to as the molar mass, relative atomic mass or relative
molecular mass .

The number of particles in one mole of a substance is called Avogadro’s Constant and is
equal to 6 x 10 =,

Equal numbers of moles always contain the same number of particles and so the mole can
be used as a link between chemical equations showing number of particles (stoichiometry)
and reacting quantities (ie. masses of substances).

The link between mass and number of moles can be written as:

n =m n = number of moles
Mr m = mass in grams (g)

Mr = relative molecular mass
Formula Mass

Work out the formula mass of the following:

a) Fa

k) Fe

ch  HeS0,
d) Ay

&)  MglOH):
B AN

ql (ML 50



Moles Calculations

Calculate the number of moles in the following:

a)

LH]

£}

€)

80 g of H:O

209 of CaHig

BB0 g of NH,

100 g of O

1 kg of Al

20 myg of Au

Calculate the mass of the following:

d

4 moles of Mz

0.1 moles of HMNO,

0.02 medes of K0

2.5 males of PHy

0.40 modes of CaHsOH

10 males of CaiOH):



Reacting Masses

Try using what vou know about moles to answer the following questions.

N

3

4)

5)

6)

Aluminium B exiracted from aluminium cxide as shown. Calculate
e mass of aluminium that can be formed from 1020 g of aluminium
oxide.

Calcuiste the mass of oxygen needed o react 10 g of calcium to form
calcium cxdde.

What mass of propane could bum in 50 g of oxygen?

What mass of ammonia can be made from 20 g of hydrogen?

What mass of sodium hydroxide is needed to neutralise 10 kg of
sutiunic ackd?

What mass of carbon dixide is formed when 10 g of copper
carbonale decomposes on heating?

2ALO; » 4Al » 30,

2Ca » 05 » 2Ca0

CaHe + 50; -» 3COz + 4HO

3Hy* N; -+ 2NHy

H:SOq + 2Na0OH » NaySO« + 2 HO

CuC0s - CuO + CO2



Percentage Yield

We have seen how to work out how much product should be produced in a reaction using
relative molecular mass (mole) calculations. This is called the theoretical yield . In reality,
some product is always lost during the process of making the product so we never actually get
the full amount. The amount of product actually made in an experiment is called the actual
yield . We can calculate the actual yield as a percentage of the theoretical yield as follows:

Percentage yield = actual yield / theoretical yield x 100
Now try these:

1)  Ammonia is made by reacting hydrogen wath nitrogan 3H; * N; —» 2NH,

a) Calculate the mass of ammaonia that can be formed from 12 g of hydrogen

b) 20 g of ammonia was formed in this reaction. Calculate the percentage yield

2 Inan ks mada Ey reduction of Fon code vwilh CAMDon moncxics. Felh+ 300 - 2Fe + 300k

a) Calculate the mass of iron that can be formed from 100 g of iron gxide

b} 65 g of iron was formed in this reaction. Calculate the perceniage yield.

1) Ghigring can be made by the electrolysis of sodium chionde solution Z2HaCl + ZHyD —» 2MalH # Ch + Ha

a) Calculate the mass of chiodne that can be formed from 50 g of sodium chionde

b} 25 g of chionne was formad in hes reaction. Calculate the percentage yekd.



4)  Chromium is a useful metal, |t is exiracied from chromivm oxide by Craly = 2A - 2Cr » Ay
raacion with aluminium,

8] Calculate the mass of chromiuem Bhal can be leemed from 1 kg of chromium oodde.

B) 00 g of chromeum was fomed in Shis reaction. Calculate the percentage yield

B)  Titanium i made by ihe reaction of Banium dhiodde with sodium TiCL + 4Ma -+ Ti + 4 Nall

a) Calculate ihe mass of Waniurn hal can be formed from 10 kg of tanium chidnde.

£l 1950 g of titanium was farmexd in this reaction. Calculate the percentage yield.

Reactions of Acids

At A level we expect you to know the 4 reactions of acids that produce salts. In the space
below, write out the general word equations for these reactions and then add an example
of a specific reaction with an acid to get the salt.



Now fill in the blanks for the following equations:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

15)

ZINEEE SUMUBCTE0I] 3 ooomoen s o St o e A s R £ S A B B S S S s
fitric:acid .+ CalelUM Ca Ol 3 i i e R A T R e S B G R S B e O P B U B0
potassidmihydroxide +sulftncacid— ovarsensrsrrniREn s
RCAGIE - CalClIMONIABI =B s s s s s s SR e M e B e e S e S e B s
AHHCAcIE & aMORIA — oo i R R A A A A R T A S B S S S S S T R
......................................................................................................... — calcium nitrate + hydrogen
...................................................................................................................... — lead sulfate + water

............................................................................................... — zinc sulfate + water + carbon dioxide

AMOXIAO: b oormseseus s e B TR R A L S B =% HRCRIONUE b essrrms i o o e e S R R B O TR s
calcium hydroxide + ... B e easaeacasoe e anasasassanannsaasanasas + calcium nitrate
cifticiacid. & potasSSIUMDYAIONIOR] =8 oscoissomsmimmmssuvssvenssssnessmms st oo don s R s SR RS S S S AR S R S5
................................... + citricacid — magnesium citrate + hydrogen

phosphoric acid + ............cooiiiiiiii — potassium phosphate + water

ANSWERS

Please mark and make corrections for every question. Feel free to reattempt any
questions you’ve got wrong — this is an excellent habit to get into and is by far the best

way

to learn! We expect your corrections to be in a different colour!

Chemical Formula

1)
Z)
3)
4)
5)
6}
T}
&)
8)

10)

CaBrs 11) HBr

AlF3 12) Bialz

KaS 13) ZnS0,
Mg{NOh)z 14) {NH G0y
AGNO; 15)  Fe{OH)y
NH,C1 16) Li,0
CulOy T Naz50
FeS0, 18) Cai{OH]
Fea(S04)y 19) KHCO,
CuD 20) Al Ch

Balancing equations




1) Ca + 2ZHO0 - CalOH)} + H:

2} 2 NH3 + HESO.[_ ok fNH@}gSO_q_

3) FeCly + 3NaOH — Fe(OH);s + 3 NaCl
4) 2A + 3H.S0, —» ALSOJs + 3H.

5) MgO + 2HNO; - MgNOy; + H0

8) Ba(OH), + H;80, —» BaSO, + 2H;0

7) CalOH): + ZHNOy — Ca(NOsg); + 2H0

8) PCl; + 3H:0 —» P{OH); + 3HCI

g) Cu + 4HNO; — Cu(NOj), + 2H,0 + 2NO,

10) Pbs0y + 4HNO; — 2Pb(NOs): + PBO; + 2H:0



Formula Mass

a) F; 38
b) Fe 56
c) H.50, 98
d) ALOs 102
e) Mg(OH): 58
fi  ANNOg); 213
g)  (NH):S04132
Moles Exercise 1
a) 90gofH0
b) 20 g of CaHig
c) 680 gof NHy
d)y 100gofO:
e) 1kgof AlLO,
f) 20 mg of Au )

Moles Exercise 2

a)
b)
c)
d)
€)

f)

4 moles of M

0.1 moles of HNO,
0.02 moles of K20

2.5 moles of PH;4

0.40 moles of CzHsOH

10 moles of Ca(OH)z

90/18 = 5.00 moles
20/58 = 0.345 moles
680 /17 = 40.0 moles
100 /32 = 3.13 moles
1000 / 102 = 9.80 moles

0.02 /197 = 1.02 x 10™ moles

4x28=112¢g
01x63=63g
D02x94=188¢g
25x34=859
D4x46=184¢9

10x74=T4049

Reacting Masses

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

5409
40049
1389
1M13g
8163 g
d56qg
5259
380g
106 g
x=10, M = 322

Percentage Yield

1)

a) 68g
b) 29.4%



2) a) T0g
b) 29.4%

3) a) 30.3g
b) 82.5%

4) a) B84¢g
b) 87.7%

5) &) 25269
b) 77.2%

Reactions of Acids

metal + acid — salt + hydrogen
metal oxide + acid — salt + water
metal hydroxide + acid — salt + water

metal carbonate + acid — salt + water + carbon dioxide

1) zinc + sulfuricacid — zinc sulfate + hydrogen

2) nitricacid + calcium carbonate — calcium nitrate + water + carbon dioxide
3) potassium hydroxide + sulfuric acid — potassium sulfate + water

4) nitric acid + calcium oxide — calcium nitrate + water .

5) nitricacid + ammonia — ammonium nitrate

6) calcium + nitric acid — calcium nitrate + hydrogen

7) lead oxide (or lead hydroxide) + sulfuric acid — lead sulfate + water

8) zinc carbonate + sulfuric acid — zinc sulfate + water + carbon dioxide

9) ammonia + phosphoric acid — ammonium phosphate

10) calcium carbonate + hydrochloric acid — calcium chloride + water + carbon dioxide
11) tin oxide + hydrochloric acid — tin chloride + water

12) calcium hydroxide + nitric acid — water + calcium nitrate

13) citricacid + potassium hydroxide — potassium citrate + water

14) magnesium + citricacid — magnesium citrate + hydrogen

15) phosphoric acid + potassium hydroxide (or potassium oxide) — potassium phosphate + water



